INTRODUCTION
Consider the system of ordinary differential equations uЉ t q ٌG u t s f t , 1 . 1
where f : R 1 ª R n is a continuous function with period 2 and G: R n ª R 1 w x Ž . has a continuous second partial derivative. As stated in 12 , 1.1 can be interpreted as the Newtonian equation of motion of a mechanical system subject to conservative internal forces and periodic external forces, and for this reason at least it is important to determine sufficient conditions for Ž . the existence of a unique 2-periodic solution of 1.1 . Several authors w x 2 ᎐ 4, 7᎐9 have investigated this problem, and the following theorem has been the subject of many extensions. The purpose of this paper is to continue the investigation which began w x in 12 . Weak sufficient conditions for the existence of a unique 2-peri-Ž . odic solution of 1.1 with boundary conditions are given. It is shown that Ž . w x w x condition 9 in 11 and the corresponding conditions in 2, 4, 8 are unnecessary. It is also shown that the assumption of the finite limit of the w x Ž . w x maximum solution 6 of the initial value problem 3.8 in 12 is unnecessary.
PRELIMINARIES
definitions of additions and multiplication by a scalar, and with the inner ² :
is a Hilbert space. The mapping и : X ª R is the norm corresponding to the inner product.
Let D denote the set of functions u g X such that for i s 1, . . . , n, u 
Ž . where q t s 1 y t y q ty is any line in X, there is a sequence t such 
A NEW EXISTENCE THEOREM
Consider the boundary value problem
Ž . Ž . 
1, . . . , n such that
Then N is Lipschitz continuous on D.
Proof. If u,¨g D then
ٌG u y ٌG¨s Q u y¨,
Ž . Ž . Ž .Ž .
where t s¨t q t u t y¨t 0 -t -1 .
Ž .
for some constant K. 
Ž .
Proof. a Consider the eigenvalue problem Lu y Qu s u.
3 . 6 Ž .
Ž . 
Ž . This proves a .
b First it is proved that F: D : X ª X is a closed mapping on D. u g D k s 1, 2 
Ž . For this purpose suppose that
Ž . closed on D it follows that u g D and z s ٌG u ; that is to say, F u s y. Therefore F is closed on D.
Let p be the function in Definition 2.1, and let S s p t . Then
Ž . Ž . F S is a closed set. In fact, suppose that y g F S k s 1, 2, . . . and that
. . , and there exists a subsequence t of t such that t ª t
Since p is continuous, it follows that p t ª p t j ª ϱ and
It follows from this inequality 
Ž .
Ž . consistent with 3.5 the problem 3.9 has no 2-periodic solution.
